111. On a Freshwater Sehizopod firom Tasimania. By GEORGE M. ThodsoN, /LS.

Read 2nd November, 1393,

(Plates XXIV.-XXVI.)

In a paper read before the Royal Socicty of Tasmania on November 1ith, 1892, 1 have
given a brief account of the discovery of this interesting Crnstaccan, A iaspides tasinanic™®,
and have described it as the type, not only of a new genus, but of a new family of
Schizopoda. In some respeets, indeed, the structure of this animal is so nnique
as to entitle it to even higher specific rank ; but in many of its characters it is found
to be allied, though somewhat vemotely, to the Euphausiide of Savs (Thysenopodide
of Bronn’s ¢ Thierreich’). Owing to long isolation it has undergone very profound
modification.

1 found this species in a pool near the summit of Mt. Wellington, Tasmania—that is,
at a height of over 1000 feet. The pool was in a small crevice only two or three fect
deep, but seemed to have somewhat extensive ramifications among the rocky masses of
which the upper part of the mountain is composed. The shrimps which came into the
more open part were mostly small; the larger ones appearcd to hide in the deeper
crevices of the pool and wonld not come out while anyone was near.

I obtained only a few specimens at the time of my visit (January, 1892), hut M. L.
Rodway, of Hobart, was kind enough to make an expedition to the top of the monntain
at my request on May 2Ith, and obtained a further supply from under the thick coat of
ice which then covered the pool. He secured them by sctting a small baited mushn
net, but found the larger specimens very shy, as they tried to get the Dait through the
meshes of the net without venturing inside.  Still he was enabled to obtain both
males and females, the former of which werc not included in my own collection.
Unfortunately, none of the specimens in my possession are well prescrved, so that it
has been very difficult to make out their anatomical strneture, and impossible to arrive
at several impertant details.

In the pools and swampy gronnd round the spot where these were taken, Mr. Rodway,
and subsequently Mr. Morton, F.L.S., of Hobart, obtained specimens of a small
Amphipod which T have described in the paper referved to as Nipharges monlaius.
This specics, like Awaspides, is evidently a very old type, belonging, apparently,
to a genus hitherto described only from Europe and composed chiefly ot underground

# This form was originally deseribed by me nnder the name of .dnaspis, but as my friend the Rev. T. R. R.
Stebbing informs me that this name is pre-occapied, 1 have alteréd it to Anaspides, at his suggestion, so that
the namo of the new order may not have to be changed.
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species.  Among these was also found a single specimen of Phreatoicus australis, Chilton,
previously only obtained from water springs and marshy ground on Mt. Koscinsko in
New South Wales at a height of 5700 feet. The type species, P. typicus, Chilton, is
eyeless, and oceurs in the subterranean waters of Canterbury, New Zealand. The genus
Plireatoicus, as Dr. Chilton has shown *, is an archaic one; it is, indeed, a remarkably
generalized form of Isopod.

I have given the new shrimp the following systematic position in the above paper,
the name Anaspides being sugeested by the total absence of carapace.

3

Tribe SCHIZOPODA.
Family ANASPID_E.

Carapace wanting; the cephalon and all the segments of the body distinet. Maxilli-
peds and succeeding seven pairs of limbs uniform in general structure, adapted for
walking, furnished with external lamellav branchize. No egg-pouch (?).  Pleopoda with
well-developed natatory exopodites; endopodites of first and second pleopoda specially
modified in the males as copulatory appendages. Uropoda normal. Auditory organ in
the base of first pair of antennee . Development ?

Genus ANASPIDES.
Anaspis, mihi, Trans. Roy. Soc. of Tasmania for 1892, p. 51.
/ 2 2 . ) 1

Integument thin and flexible.  Whole body divided into 15 distinct (subequal) segments,
viz. one cephalic, cight thoracic, and six abdominal. Eyes well developed. TFirst
_antennse with 3-jointed peduncle and two flagella; second antennee with well-developed
scale on the second joint. Mandibles with 3-jointed palps. Tirst maxillee 2-branched ;
sccond pair 4-branched.  Maxillipeds pediform, with two rudimentary branchie
projecting externally from the coxa; exopodite small and rudimentary. Legs generally
uniform in strueture, 7- or S-jointed, each furnished with a claw-like dactylos. The coxa
of each leg (except those of the last pair) bears two external lamellar branchize which
project forward, and the basos bears a well-developed natatory exopodite. Pleopoda with
a rudimentary endopodite in the females and in the 3rd-5th pairs in the males. First
pair in the males with the endopodite developed into a lameliform organ (penis ?);
second pair with the same organ produced into a clasping-process. - Telson short, rounded.
Uropoda with both plates subequal; inner with a slight longitudinal median ridge;
outer with an imperfeet transverse articulation near the middle.

Lxternal Torm.

The most remarkable and characteristic features of the hody (Pl. XXIV. fig. 1) are (1)
its separation into 15 distinet segments without any trace of a carapace, thus recalling

* “On anew and peculiar Freshwater Isopod from Monnt Kosciusko,” by Chas. Chilton, M.A., D.Se. Records
of the Australian Muscum, vol. 1. no. 8, p. 149,
4 This character is not in the original diagnosis.




SCHIZOPOD FROM TASMANIA, 257

the appearance of an Amphipod, and (2) the external lamellate branchie of the thoracie
appendages.

The cephalic segment is short and is produced into a triangular subacute rostrnm
(Pl. XX1V. fig. 2); the front margin, which is slichtly hollowed ont for the eye-sockets,
is entire and vounded; the sides are notl produced far downward, but leave the tumid
basal joint ot the maundibles exposed.

The eight thoracic and the six abdominal somites arve distinctly articulated one to
another, but there is much room for overlapping between them, so that a considerable
power of flexion on the dorsal line is provided.  lu many specimens the posterior margin
has its overlapping portion distinctly marked out from the rest of the segment by its
mueh paler colonr.

The first thoracic segment is only about half as Jong as the cephaton; its lateral
portion, which extends further down than the sides of the preceding segment, is separated
off by an oblique line into a distinet epimeron, which is widest anterviorly. The other
thorvacie segments ave rather short, so that the thorax and eephalon together only equal
in length the whole of theabdominal portion. The sides of all the segments are rowided
and do not extend far down; there is no trace of cpimeral marking, but the margins ave
thicker and more strongly chitinized than the remainder of the segment. Viewed
externally, the lateral margins of the thoracic segments are nearly hidden by the branchie,
which project almost to the bases of the second antennze, and by the plumose exopodites
of the 2nd to 6th pairs of perwcopoda, which are produced upward and hackward on
the sides of the body.

The colour of these animals is a brownish grey, approximating closely to the sides and
bottom of the pool in which they weve found. The intequimnent is very thin and some-
what tough, thinner indeed than that of any other frec-swinuning Crustacean with which
1 am aequainted. This is no doubt duc in part to the semi-subterranean abode in which
the animals oecur.  The external layer of the integument is transparent, and nnderneath
it are cells containing the pigment to which the colour is due.  There is no calcareous
matter in the integument, neither nitrie nor glacial acetic acid producing any trace of
effervescence, or indeed appearing to alter it in any way. Strong nitric acid alters
the pigment to a yelowish colour and wvapidly dissolves it. The pigment-eclls are
somewhat hexagonal in form, and can be removed in a thin layer, presenting a tesselated
appearance.

Appendages.

The eye-peduncles are short and stout, and are directed obliquely outward ; they reach
beyond the extremity of the hasal joint of the second antennewe, but not so far as the
extremity of the basal joint of the first pair. Each peduncle is 1-jointed, cylindrical in
form, and very slightly enlarged toward the extremity; its length is about twice its
diameter. The ocelli, which are very nmmerous, occupy about the npper thied of the
stalls ; just below them, particularly on the outer side of the peduncle, are a very few
short stifl’ hairs.

Auterior antenne (Pl XXIV figs. 3 and 4).—These organs are normally formed. The
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peduncle is 3-jointed, with the joints broad and somewhat flattened ; the first and second
joints are subequal in length, the basal slightly the largest and widest, and having a
longitudinal suturc tending somewhat obliquely outward along its npper surface; the
second joint also bears a slight longitudinal groove on its upper surface, and is fringed on
its onter margin with plumose setee.  The third joint, which is also similarly fringed on
its outer margin, is broader at its distal than its proximal end, and carries two whip-like
flagella. The outer flagellum is from two-thirds to three-fourths the length of the body,
and is divided into very numerous articulations. In the youngest specimen examined,
the body of which was only about 9 mm. long, there were 36 articulations on the outer
and only S on the inner flagellum; but in adult specimens the number varies from
70 up to 92, which was the largest number observed. The artienlations are furnished
with a few short spinose setze on hoth sides.  On the ten or twelve joints nearest the
peduncle the setee are long and plumose, but they tend to become shorter and more
simple on the joints ncarer the cxtremity. On all the joints but those few setose ones
nearest the peduncle there are blunt hairs or cilia of a very characteristic appearance,
which are probably sensory organs.

The inner flagelhim is about one-fourth the length of the outer, and usually consists
of about one-fourth the number of articulations; the joints nearest the base have more
or less plumose setwe, those further out have the setre simple. But in the male this
inner flagellum is modified in a curions manner (PL XXVI. fig. 12). The fifth and
sixth joints are much dilated; the former bears a large tuft of slightly phumose setze,
while the latter carries two large stout setee, which are yugose in their distal half; each
is also apparently furnished with a nerve-fibre. The first seven joints also bear a
number of short, curved, finger-like set:e, all more or less covered with rugosities, so as to
resemble a round rasp or file; these rugosities are arranged in an annular manner and
appear to consist of minute stiff hairs. These thickened processes are scattered
somewliat irregularly, there being a tuft of about six or seven on the basal joint, then
isolated ones or in twos or threes on the succeeding joints, about seven on the sixth
joint, and three on the seventh; they are directed toward the upper surface of the
flagellum, while the long setae of the proximal joints ave all on the lower surface. The
remaining joints are simple, and earry short simple setwe as in the corresponding organ in
the female. These peculiar processes in the male are probably sensory in their function ;
they certainly form a very distinet sexual modification.

The auditory cavity is placed in the Dbasal joint of the peduncle of the first antennee,
its roof being formed by the flattened upper surface. It eommunicates with the water
outside by a duet which opens at the extremity of the joint under a fringe of sctz.

Second aitenne (Pl. XX1V. fig. 5).—The peduncle consists of four (perhaps five) joints,
and bears a long flexible flagellwimn ; all the joints are more or less flattened out laterally,
but the upperside of the first and second joints is produced into a longitudinal erest or
ridge, which gives the base a somewhat triangular seetion. The first and second joints are
short and subequal in length ; both hear on their outer extremities a erown of short spines,
and the second joint has also a tuft of fine sete on its inner extremity. This joint also
hears an oval plate (the scaphocerite of Spence Bate) fringed with long plumose setee.
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This appendage lias a uniformly smooth margin, but it is slightly raised into a median
vidge, especially in its basal portion. The third joint, which is subequal with and
nearly covered by the seaphocerite, is slightly longer than broad, flattened and thickened
on each margin, where it bears a fringe of plumose sctee, those on the inside being the
longest.  The fourth joint is shorter and narrower than the third, and is also similarly
fornished with plumose setwe; at ifs extremity it bears a very short joint, which,
though somewhat narvower than the one hearing it, is eonsiderably hroader than the
joint of the flagellum which suceeeds it. It is probably the fifth joint of the peduncle
which is thus almost merged in the fourth.

The flagellum is not quite two-thirds as long as the hody of the animal, and 1is
composed of very numerous (45 to 60) joints. Each joint bears at its extremity on both
sides a number of setie, those at the proximal end being long and plumose, but dimin-
ishing in size and becoming smoothi on the more remote joints; the last joint is blunt
and bears numerous short simple sctie.

The oral aperture (Pl. XXV, fig. 10) as seen from below is well defined.  'The upper
lip is o thick tleshy appendage, rounded in front and widening out below. It scems
to have very considerable flexibility and power of movement, and is strongly supplied
with muscular bands. Close behind it lie the entting-edges of the maendibles (Pl XXIV.
figs. 10, 11, and 12), which are similar on both sides. These organs are strongly
developed, and ave so placed as to close the mouth-opening with their exposed side.
The cutting-edge is furnished with a double row of strongly indurated teeth, while
placed nearly at right angles and interior to it is a ridge fringed with short hristles,
enlminating in a strongly-produced grinding tuberele with an oval finely-toothed margin.
The palp is 3-jointed, and when at rvest projects forward bhetween the hases of the first
pair of antennze : the basal joint is Droader than long, and furnished with a few short
plumose setee on each side; the sceond joint is mueh the longest, is three or four times as
long as broad. and bears a tuft of setwe at its npper distal extremity ; near its base on the
lower side it is produced into a short triangular tooth, while on the distal two-thirds of the
same side it Dears numerous short setee arranged in two rows and leaving a long narrow
oroove, into which apparently the third joint can be folded and so completely protected ;
the third joint is short, slightly broadened towards the outer end, and densely fringed with
short sette. A1l the setee on this organ are fnrnished with very short hairs, which
almost make them appear serrated. The base of the mandible is widely dilated for the
reception of the powerful muscles by which it is moved.

The wnder-lip (P1. XXIV. fig. 9), placed immediately behind the mandibles, is a deeply
2-cleft fleshy plate, rounded on tlie outer margins, and finely fringed on the upper and
inner with minute elose-set hairs. The two sides appear to be capable of opening widely
apart.

First mazxille (Pl. XXIV. fig. 6).—These organs are 2-branched ; the external branch,
which is strongly chitinous, hears on its inner oblique margin a double row of serrated
spinose tecth, which are brown-coloured and strougly ehitinized; the iuner hranch is
fieshy, smaller, more rounded, fringed with short plumose setee, and seems to have but
little power of movement.
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Second mazxille (Pl. XXIV. figs. 7 and 8).—These are thick, fleshy, and 4-branched,
each branch being 1-jointed. The broad basal portion which bears these branches
is rounded on its outer edge, which bears a few small spines; at its upper and outer
extremity it has a small crown of setee at the articulation of the outer branch. This
basal portion is longitudinally a little bent on itself, so that while the two outer hranches
on each side work against cach other, the two inner lie more in the same planc and move
obliquely one against another. The first (outer) branch is short and rounded, and, as is
the case with the second branch, ends in a great number of sctee, which are somewhat
curved inwards and are toothed along their inner margins. The third branch resembles
the narrow second one in form, but the setwe are not toothed. The fourth (innermost)
branch is setose along its inner margin, and is expanded on its outer into a thin rounded
lamella which partly covers the third hranch. These four setose plates arc evidently
for the purpose of preventing particles ol food from escaping from the oral aperture.

Mazillipeds (Pl XXIV. figs. 13, 14, and 15).—These organs ave distinetly peditorm,
differing from the succeeding pairs of legs only in the degree of their development. They
are 7-jointed. The coxal joint bears on its outer side two lamellar branchiwe, each of
which is obliquely erossed near its base by a fine line of articulation ; the upper of these
is more than twice as broad as the lower, which is long and very narrow. On its inner
side the coxa hears two small lamellar organs fringed all round with setee, the inner and
narrower of which stands alongside, but at right angles to, the outer. These sctose
plates serve to close the oral aperture behind.  The upper portion of this joint bears at its
outer extremity a slender appendage which is subequal in length to the vest of the
joint. This exopodite appears at first sight to be unjointed, but is seen to hear a minute
articulation at its apex.

The basos is long, and is rounded on the anterior or outer side, while the kecled nner
side bears a double row of plumose setee. The ischinm, which is similarly shaped in
section, is about half as long, and the meros is as long, as the basos. The two suceceding
joints form a distinet—and in spirit-specimens a sharp—geniculation with the meros,
being bent in towards the middle line of the body; they are botli somewhat shorter
than the meros, and are rather densely sctose. The propodos is more flattened than the
carpos, and is fringed with numerous curved hairs on both margins, while the daectylos
ends in three powerful hooked claws, which are almost hidden among setze.

These organs I have termed maxillipeds, as in position they correspond to those
appendages in other Crustacea; but they might more appropriately be called the
Jirst pair of walking legs.

The next seven pairs of legs resemble the preceding pair in general structure, but differ
considerably in detail ; they all want the sctose lamelle on the inside of the coxal joint,
which indeed appear to act partly as oral organs, but several of them have a small pointed
lobe which may be a homologous development. The exopodites and branchie are
differently developed in all the limbs, while the basal joint is shorter than in the first
pair. In the second to the sixth pairs, the long plumose exopodites apparently serve as
natatory organs and facilitate progression though the water.

Tn the second pair of legs (Pl. XXIV. fig. 16) the joints are similar in number, shape,
and relative length, as well as in distribution of sctwe, to those of the first pair. The
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lamellar branchice arve, however, much broader and are subequal in size, the lower one
being more oval and pointed than the upper. The exopodite is developed info a long
peduncular joint, bearing a stout multi-articulate flageltum, fringed on the posterior side
of the articulations with long plumose setie.

The (hird pair closely resemble the preeeding, but are in every way larger. The lower
of the two branchiwe is slightly larger than the upper.

The fourth pair of leys ave the longest of all. The lower branchia is half as large again
as the upper.

The fifth pair ave similar to the fourth in most respeets, but the setwe are more tufted
and scattered. On the coxal plate there projects downward and alongside the basos a
small lobe, tufted—especially at the end—with setze.

The siath pair (Pl. XXV. fig. 1) are shorter, slighter, and less setose than the preceding.
The exopodite is, however, relatively strongly developed and is nearly as long as the whole
limb, while in the mueh larger third paiv of legs it does not reach the extremity of the
meros, The setose lobe on the coxal plate is half as long as the basos.

The serenth pair of legs (Pl. XXV, fig. 2) show a sudden diminution in the size of the
branchice, which are not half so large as in the preceding pair. The exopodite also 1s
reduced to a small branchia-like projection, not rveaching the extremity of the ischinm
and quite destitute of segmentation. The joints of the leg are move slender and the setee
fewer than in the preceding pair, but the coxal appendage-—at least in the females—is
much more strongly developed.

Tn the eighth pair (P1l. XXV, fie. 3) the diminution is most pronounced; the joints are
slender and nearly destitnte of setie, while the branchial plates and exopodite are totally
wanting.

The exact velation of the joints of the legs near their point of attachment to the body is
somewhat difficult to make out.  In the first pair—the maxillipeds—there appear to be
cight joints, and if we count back from the dactylos it wonld seem that the coxal joint
is separated into two articulations, the proximal part bearing the branchie and the
internal processes, and the distal part the exopodite. The same arrangement is seen in
the second pair of legs. 'The cighth pair is also segmented into eight very distinet joints,
none of which hear appendages.  But in the sixth paiv the coxa appears to be reduced to
a plate passing on the inner side into the sternum and carrying the branchiwe on its outer
side, while the exopodite is borne on a special lobe or process.  In the seventh pair the
coxa appears to be cleft longitudinally. the inner part bearing the eiliated lobe, while
the outer carvies the branchize and the exopodite. The latter is not on a distinetly
separated process, but has a constriction at its base as it indicating a rudimentary joint.
The joinis of all the eight pairs of legs from the dactylos to the basos appear to be
easily homologized ; the difficulty ol identification scems to lic in the development of
the coxa.

In the females the genital opening (Pl XXV. fig. 3) is a transverse slit on the apex of a
rounded tubercle which is placed just anterior to the last pair of legs. It stands
between, and a little in front of, the coxal joints, and almost on the sternal divisions.
The setose processes on the inside of the fifth, sixth, and seventh pairs of legs have
probably some relation to this organ.
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The five pairs of pleopoda (Pl. XXV fig. 4) on the first to the fifth abdominal segments
arc all of a similar form in the females. Each consists of a subquadrate basal joint, the
outer portion of which appears almost as if articulated on to the rest. Near the outer
angle is the large multi-articulate exopodite, which forms an apparently more perfect oar
than the corresponding organ on the thoracic legs. Each is formed of numerous short
joints carrying several long plumose setze. On the inner side of the base is a small
oblong plate like a rudimentary branchia—the endopodite. In going back from the first
to the fifth segment, this endopodite diminishes in size.

In the males the first pair of pleopoda (Pl. XXV. fig. 5) have the exopodite normal,
but the endopodite developed into a lamelliform plate which projects inward (figs. 6
and 6 «). This plate appears to be furnished with a duet which opens near its extremity.
The whole organ is somewhat dilated toward the end, and is furnished with a row of
minute spines down the sides of the duct. In the second pair (Pl. XXV. fig. 7, 8, and 9)
the endopodites are cach produced into an clongated peduncle, which is decply grooved
on its inner face, and bears a double row of stout, slightly-curved spines near its extremity,
and a scoop-like terminal process having smooth edges and with the hollow faces meeting
in the middle line. Both pairs evidently act as copulatory organs; but I have not been
able to trace the passage of the vasa deferentia into the first pair, which I think represent
the openings of the male generative organs. The second pair appear to act only as
clasping-organs. The succeeding 3rd-5th pairs of pleopoda are similar to the corre-
sponding limbs in the females.

The wropoda form with the telson a large tail-fin (PL. XXV. {ig. 9), as in most shrimps.
In cach the basal portion is relatively small, while the cxopodites and endopodites are
produced into large plates or swimmerets; these are subequal in length, oblong in form,
and bluntly pointed: the distal halves of all four plates are densely fringed with long
comb-like setwe or spines; the proximal halves of the inner plates are quite smooth
on the onter margin, while those of the outer plaies have a very few short spines.

The telson is short and almost transversely trancate, its length hardly exceeding the
breadth at its base. The blunted end is furnished with a fringe of comb-like teeth.
The shortness of this telson is a charaecteristic feature, as in the majority ot Schizopods it
excecds the uropoda in length. It is only in certain genera of Myside (e. g. Luchetomera)
that the latter veach far beyond the end of the telson. The relative width of the uropoda
in . naspides causes this tail-fin to act as a very powerful swimming-organ, and this
enables the animal to retreat very rapidly from any danger menacing it in front.

The largest specimen of Auaspides examined by me was 35S mm. or 14 inch long, but
the length in smaller specimens hardly exceeds 25 mm. 1 found ova in the oviducts.

Anatomical Structure.

1 have met with very considerable difficulty in working ont the structure of Anaspides,
owing to the imperfect state of preservation of my specimens. These when caught were
merely put into alcohol of unknown strength, and even this was not changed for two or
three weeks.  The vesult was that all the internal organs were more or less disintegrated,
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and it was a matter of difliculty—and in some cases of impossibility—to separate them
one from another or from the adjacent tissues.

In not a single specimen couid 1 isolate the heart throughount its lenath or trace the
course of the principal blood-vessels.  The same remark applies to the hepatie tubes,
which were completely disintegrated except at thenr extremities.  This has neeessarily
fed to an incomplete and imperfect resolution of many details of strneture.  The best
results in regard to the soit parts were obtained by means of sections.

Alimentary system.—The w@sophagus is very short and passes vertically into the
stomach (Pl XXVI. figs. 1 and 6). The latter is an open sae, crving over nearly at
right angles to the gullet and passing divectly hack into the intestine ; itisof very simple
structure as compared with the usnal structure of this organ in the higher Crustacea.
In front, aud just where it widens {rom the wsophagus, the median line is ehitinized into
a stout ridge which thickens upward into a club-shaped process, covered at its extremity
with fine tooth-like rugositics, and projects into the ecavity of the stomach (tig. 7).
Above this process the median ridge bends over to form the dorsal videe of the stomaeh,
and this thickening is continued back as far as the fourth thoracie secement.  On each
side of the base of this liie the chitinous thickening is expanded into a two-lobed pro-
cess, ending in sharp and somewhat widely separated points. At the posterior side of the
mounth-opening there arise two stout chitinous ridges densely covered, especially at their
base, with setw or curved hristles, all pointing inward.  Thus the opening of the stomach
is guarded by so many projecting processes that it must be almost impossible for food to
be again cjected at the gullet.  On cach side of the frontal median ridge the stomach
is produced into two curved concavities ocenpying the front portion of the eephalic
segment almost to the bases of the antennwe and the ocular peduneles.  The base
of the stomach, reacling back from the wsophagus to near the fonrth segment of the
body, is chitinized, and the hands on cach side of it ave thickly ciiiated (tig. S).  Two
other ciliated bands pass up the sides and converge towards the median band, forming
along with it the root of the cavity. ‘The side-walls of the stomach between the chitinous
bands are very thin and membranons, and are protected by the dense nass of muscles
of the mandibles. The whole of the stomach and part of the fore-gut appear to be
covered by a longitudinal sheath of muscular tissue.  Except the club-shaped projection
in the front of the stomach, there seems to he no speecial masticatory apparatus, and
trituration of the food appears to depend on the up-and-down movement of the whole
upper part of the sac.  Maceration of the food is certainly very imperfeetly effected, as [
have investigated the contents of the intestine and found that so far hack as the seventh
thoracic segment fragments of Copepoda, &c., occurred, in which the integuments and
portions of the limbs were still intact. I think it probable that the hepatie tubes open
into the alimentary canal just at the posterior end of the stomach or at the very com-
menceent of the intestine ; but neither by dissection nor by longitudinal and transverse
sections could I detect the opening, although the tubes themselves were in several cases
followed up to this part ot the canal.

From the stomach the intestine procecds back as a straight, simple, and rather wide
tube 3 for about the posterior half of its leugth the wall is wrinkled into small folds, as
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it capable of very considerable backward and forward movement. At about two-thirds of
its length, or just about the first abdoniinal segment, it hears on its upper surface a short
oval ceecum—in large specimens abont 2 mm. long,—dirvected forward (Pl 111 fig. 2).
This organ is cvidently an exeretory gland.  TIts cavity is densely lined with tube-shaped
cells placed vertically to the walls, leaving a hollow space in the interior, which is
partly filled with loosely-interwoven eclongated and pointed eells, and communicates by
nieans of a short duet with the intestine. At ahout the extremity of the antepenulti-
mate segment of the abdomen the intestine bears on its upper surface another ececum,
shorter than the first and directed hackward (fig. 3). This is also lined with glandular
tissue arranged in the same manner as in the anterior one, and has a central duct. The
funetion of both these organs is probably urinary. In the last abdominal segment the
testine contracts sharply to less than half its previous diameter, and, entering the telson,
bends abruptly upward and backward, and then passes out nearly straight to the anus,
whicl is in the form of a longitudinal slit. Where it contraets the wall is surrounded by
a coat of muscles armanged in an annular manner.

The lirer is quite different in its strneture from the eorvesponding organ in any other
Crustacean with which I am acquainted.  Owing to the very soft tissue of which it is com-
posed, especially i its anterior portion, and its consequent state of disintegration in all
my speciniens, I have been able to make out only a portion of its strueture. It consists of
a number of slender eylindrical tnbes, lying horizontally, but slightly interwoven in the
hody-cavity, above and on both sides of the alimentary canal, and reaching back to half-
way between the intestinal cceea.  In one specimen I traced as many as cighteen of these
tubes forward to about the posterior end of the stomaeh, but failed in every instance to
tind any duet or opening iuto the alimentary canal. These tubes are of a yellowish
straw-colour in ordinary spirit-specimens.  Their posterior portions, when considerably
magnified, exhibit at the extremity a mass of slightly elongated pointed cells, thickly
charged with granular contents (PL. XXV L. fig. 9). At a short distance from the end a
duct arises, the cells all round it, which line the walls of the tube, being arranged in a
more or less vertical direction.

Excretory organs—My identification of the so-called “green gland” or renal organ
characteristic of all the higher Crustacea is not satisfactory, if indeed it exists at all. T
have not identified it in dissected specimens, hut in one or two sections I have observed
what appears to be a small mass of glandular tissue lying in front of and partly below
the anterior lobes of the stomach and close up to the hases of the lower antenne. At
the same time I have not found any duct by which its exeretions are liberated. It is
just possible that I have mistaken for this the somewhat disintegrated tissue of the pre-
oral ganglion ; but if so, its connexion with the large nerves supplying the eyes has not been
traced. It is perfectly possible that the organ is wanting or enly exists ina rudimentary
state, especially if the intestinal eweea usurp its functions, as I have snrmised.

Circulatory apparalus.—>My observations on this part of the anatomy are very frag-
mentary, but they are suflicient to attest the primitive eharacter of Auaspides.

The leart consists ol a long simple tube, apparently little dilated in cach body-
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segment, lying elose to the dorsal surface and tapering gradually at hoth ends into a
more slender eylindrical vessel. [ have traced the whole tube Irom about the third
thoracic segment bhack past the posterior intestinal ciecum.  Of the arteries passing from
the heart, exclusive of its anterior and posterior prolongations, which may be considered
respeetively as the eephalie and upper abdominal arvteries, I have suceceded in tracing
only one prominent artery passing almost vertically downward hetween the seventh
and eighth thoracic segments, which probably supplies the greater portion of the sternal
region.  But 1 have failed to find any trace of the valvular openings into the pericar-
dial sinus, by whieh the blood returning Irom the branchize and other portions of the
hody is again fed back to the heart. This is of course due to the very imperfect
condition of the tissues examined.

The branchiwe, as already mentioned, ave all lamelliform and are carried externally.
Morpliologically there ave sevenr pairs on each side, but those of the first pair of legs
(maxillipeds) are very much reduced in size, and probably more or less in function also.
The hranchia-like endopodites of the abdominal appendagzes are no doubt functionless as
breathing-organs.

Reproducticve organs.—1 have not succeeded in definitely making out the stracture of
the testes and vasa deferentin in the very few male specimens at my disposal.  The male
organ, so far as it was identified, consists of two thin, whitish tubes, lying nearly pavallel
oue to another, above and slightly on eacli side of the intestine (P XXV fig. 5). These
extend from the third segment of the thorax, where they are smaller and very much
twisted, as far back as the telson.  The densely-twisted part of the organ lies in the
penultimate segment of the thorax. The vasa deferentia pass outward from the body-
cavity by two rather wide tubes, which come down near the outer side of the body to
the first pair of abdominal legs,

The ovaries form a somewhat flattened pinkish mass on each side of the body above
the alimentary canal, having rounded lobes projecting upward and downward so as
almost to meet in the median line.  The supra-abdominal artery lics along the margins
of these lobes, which extend [rom the last segment of the thorax to the region of the
posterior intestinal eiccum. In more sexually mature specimens in which the ova were
found lying in the oviduets, the latter were scen to lie lower down in the body-cavity, at
the sides or even below the intestine.  In the most advanced speeimen examined the
ova were nearly one millimetre long and were oblong in form.  Even in such relatively
well-developed ova there was no commencement of ditferentiation into definite stractures.
The whole interior appeared to be composed of more or less spherical cells, which were
especially densely packed and were smaller in size towards the centre.  Even at this
stage, the ovum had a strong, homogencous, well-defined wall, and appeared as i’ nearly
ready to be extruded. Tn one specimen I found ova ranging from an carly morula ()
stage up to the form described, but all the tissues were in bad preservation. L have not
succceded in tracing the ovaries down to the genital opening, which is on the sternuim,
between the last two pairs of thoracic legs.

30%
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Nervous System and Sense-Organs.

The werve cord (Pl XXV fig. 4) was easily traced along the whole ventral surface
of the body from the extremity of the abdomen to the mouth, but the organization of its
anterior end was not made out satisfactorily either by disscction or hy means of
sections.

In the abdomen there are six quite distinet paired ganglia, the cords being almost
united at the very base of the telson to form the largest of these. Trom each pair
of ganglia at its anterior and outer side there proceeds a dense plexus of nerves to
the surronnding masses of muscular tissue, while from its posterior outer side there
passes oue rather stout nerve obliquely backwards and downwards to enter the
appendage.  Bach pair of ganglia is separated by two very distinet and somewhat
widely separated commissures.

In the thorax the ganglia lic much closer together, the commissures, though quite
distinet, being parallel and touching throughount their length. The ganglionic portion
of the cord is not sharply defined as in the abdomen, the position of the different
centres being made ont most readily by the nerves which pass into the appendages.
There appear to he seven (or eight) fairly well-defined ganglia in the thorax, but imme-
diately behind the gullet is a mass of ganglionie tissne which appears to supply all the
mouth-organs, but which [ was not able to resolve into its constituent elements; nor
could I trace the passage of the commissures round the mouth to the anterior ganglionic
mass from which proceed the powerful nerves which supply the eyes and the antennze.

The eyes arve well-developed as in the higher forms of Crustacea. I have not
sxamined their minute structure.

The orgai of hearing (Pl XX VI fig. 10) is situated in the basal joint of the first pair
of antennwe. 1t cousists of an oblong cavity, occupying about two-thirds of the length
of the joint, and communicating with the ontside by a duet which opens at the end of
the joint under a tuft of terminal setie.  The voof of the cavity is formed by the flattened
apper swrface of the joint.  This voof is lined by a colourless tissue formed of two (or
three?) layers of somewhat clongated hyaline cells, standing obliguely or nearly vertically
to the surface. The internal layer which forms the lining of the upper part of the
cavity appears to form a series of trumpet- or cup-shaped sockets, into which the anditory
hairs ave jointed.  Each of these hairs consists of a club-shaped stalk or pedicel, bearing
an clongated Dbell-shaped eell or capsule (fig. 11). [ cannot make out without fresh
material whether these cells are open or not; I am inclined to think that they are closed
sacs. I have not been able to trace the separate nerve-fibres passing into these auditory
tubes, except near their base, bnt a very considerable nerve enters the antenna, and has
been followed by me nearly up to the auditory cavity.

I could not deteet any trace of sand-particles such as are common in most of the
higher Crustacea, 1n which the auditory sac communicates with the outside water by
a canal, nor of an otolith suel as ocewrs in those forms which have a closed sac.  Each
aunditory tube or hair appears to possess a somewhat complicated structure in its capsular
portion. 'These sense-organs are quite unlike any others hitherto recorded among the
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Arthropoda, and will evidently repay close investigation. I think each cavity contains
a single row of these auditory hairs.

I have already referred to the tactile and olfactory hairs of the antenn:e.

Fragmentary and imperfect as this sketeh of the anatomy is, it is suflicient to show
that in several respeets the structure of Awaspides is unique among Crustacea.  The
abdominal caea, the numerous isolated hepatic tubes, the simple tube-like heart, and the
curious strocture of the auditory hairs ave features peculiar to this Crustacean, differen-
tiating it not only from other members of the family Schizopoda (from which Anaspides
is also separated by its want of a carapace and external lamellate gills), but, I think,
from all other described Malacostraca.

Alffinities and Systematic Posilion.

Anaspides is manifestly a schizopod shrimyp, but its greatly generalized characters
as well as its remarkable habitat point it ont as a snrvival of a very old type. The most
conspicuons external features are the want of a carapace and the plate-like character of
the branchice. Both are no doubt associated with its habitat among the clefts of rocky
pools, where its enemies were probably few and far between, and in which its body was
greatly protected, but the former feature especially scems to me indicative of the great
antiquity of the type. Until the full development has been worked out—and we know
absolutely nothing about it yet—it is impossible to arrive at any conclusions as to how
far the carapace 1s developed in the embryonie stages; but, with this solitary exception,
I know of no Crustacean belonging to the Thoracostraca in which there is absolutely
no trace of a earapace in the adult forms.

In general appearance Aunaspides approaches nearest among Schizopoda to the family
Euphausiide, with which it agrees in the tollowing external features :—(1) the 7-jointed
pediform maxillipeds; (2) the general uniform structure of the walking-legs; and (3
the well-developed natatory abdominal limbs, the first two pairs of which are modified
in the males as copulative organs. The points of dissimilarity are numerous enough, but
they are features in which it differs from all Schizopods, and not from the Fuphausiidie
alone.  Sars has shown * that in the Euphausiidee there are six principal stages of
development.  \fter the young animal has passed throngh the Neuplivs and Jleta-
nauplivs stages, it enters on the Culyplopis stage, so-called by him after one of Dana’s
spurions genera. 1In this stage, in which only the cephalie appendages are present,
the carapace is attached to the anterior part of the body of the larva, and though it
projects hackward to cover the portion which afterwards develops into the thoracic
segments, 1t 1s not anywhere joined to these segments, but only to the cephaion.  Even
at this ecarly stage, however, it covers and comes to be attached to the somite which
bears the maxillipeds. Thus early in the development of a typical Schizopod has the
carapace come to be a prominent feature. 1t wmay here be pointed out that the
rescmblance of the body of Anaspides to that of a sessile-eved Crustaccan is not confined
to the want of a carapace and the occurrence of lamellate branchiwe; it is also suggested

* Report on the Schizopoda of the - Challenger’ Expedition, p. 150.
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by the presence of a well-amarked lateral snture on the first thoracic segment, recalling
the epimeron of most Isopoda, which, however, is in some instances not deveioped on
the fivst, though prominent on the suceeeding segments.

The plate-like chavacter of the hranchiwe is a feature which does not exhibit nearly so
radical a digression as the loss of the ecarapace.  In the development of Huphausia
pellucida, Sars has shown * that after the Calyptopis stage the larva passes through a
Furcilia stage, in which the anterior legs and the pleopoda begin to develop. The legs
first appear as simple processes or lobes, giving rise on their outer side to a minute knob,
which is the rudimentary exopodite.  As the endopodite develops and gradually becomes
articulated, a simple knob-like protuberance arises at its base, below the exopodite,
which as development proceeds bifurcates into two rudimentary plates. This stage
appears to correspond with that rcached by Anaspides, only in the Lurcilic larva the
branchize continne to subdivide mntil they unltimately become arborescent in the adult,
because they ave sheltered under a carapace and so must expose the largest snrface
possible to the somewhat limited supply of water with which they are swrrounded. In
most ol the Schizopoda the gills hecome avborescent.

The archaic character of cAuaspides is more Tully revealed by a stndy of its anatomy.
The alimentary canal shows a mmuch simpler structure than prevails in any other
deseribed Schizopod.  In JAlysis 1+, which may be looked on as one of the least highly
developed forims of the suborder, the stomach is distinetly divided into an anterior
(cardiac) and a posterior (pyloric) portion; the latter is mneh the smaller, is of very
complicated structure, and is the part in which the food is chiefly triturated.  Opening
just behind it and placed dorsally is a small ciecum, which acts probably as a sort of
salivary gland. The liver is composed of ten ponch-like masses, five on cach side, which
unite their contents into a hepatic duet entering the intestine junst where it leaves the
stomach. The intestine is a nearly straight tube, passing divectly to the anus, and having
no ceeca or diverticula communicating with it anywhere behind the opening of the
hepatie duct.  In Luplausie § the structure of the alimentary canal is essentially similar,
but above the pylorie portion of the stomach ave two small ineurving cweca (not one as
in Mysis), while the liver consists of a mass of minute hepatie tubes on cach side of the
intestine and not veaching to the posterior portion ol the thorax. These masses of tubes
are quite distinet in appearance and aggregation from the long isofated tubes oi
Anaspides.  Cwea of the mid-gnt are found in all orders of Crustacca as paived or
unpaired organs. Their position appears to vary a good deal. IFor example, in some
Brachyura (. g. Carciicus) a pyloric cwcum or divertienlum arises on cach side of the
stomach in front of the hepatic duets, whieh when wuncoiled exeeeds the intestine in
length, while at about one-third of the distance from the stomach to the anus a solitary
cieeal appendage arises, also in the form of a long tube. In others (c.g. HMaia) the
latter ciecum is placed at the extreme anterior extremity of the intestine. In the
Macromra there is always the unsnal pyloric ciecum, but in some genera (e, g. dstacus)

# Loeop. 163, pl. xxx. figs. 23-27.
+ G, O, Saws, ¢ Hist. Nat. des Crustaces d'eau douce de Norvege, p. 26.

I ¢Challenger’ Report, p. 73.
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there is no appendage of the intestine, though this is present in others. In all the
Thoracostraca the liver is in the form of a more or less compaet mass composed of
numerous small ceeea.  In Amphipoda (e. g. Guminares ) a single pylorie caeenin opens
just behind the stomach, and this is also probably salivary in its function; while at the
posterior end of the mid-gut two slender cylindrical processes open into the intestine.
These ceea ave placed along the dorsal surface of the intestine, and reach as far forward
as the last thoracie segment.  Their function is probably meinary.  In Caprelle dentata
a single pyloric cieeum is placed dorsally to the posterior part of the stomach and opens
in the front part of the intestine, while neay its posterior extremity the intestine carries
a small simple ceecum very similar to the posterior one in Anaspides.

In the Schizopod under consideration the stomach is hardly separable into a cardiac
and pyloric portion, nor is the separation between the hind part of the stomach and the
intestine at all well marked. The liver is unique in its strueture.  Theve is no trace of
a pylorie cieenm §, the first organ of the kind heing placed as far back as the first
abdominal segment. Irom the imperfectly triturated condition of the food in the part
of the intestine which passes through the thorax, I am inclined to believe, as said
before, that the gastric function is only imperfectly performed by the stomach, and that
the anterior part of the intestine acts as part of the pyloric stomaeh. 1f this he so, the
anterior ceecin may still funetion partly as a salivary organ (though this is hardly
probable), and the posterior one, which is placed far back in the alimentary canal, may
be excretory only and may act as a urinary gland. It is clear, however, that the whole
structure of the alimentary canal bears a closer vesemblance to the lower Amphipoda
(Caprellidee) than to any of the higher forms of Crustacea, and this is probably to be
looked on as another survival of a primitive type of structure.

The circulatory apparatus has been shown to be very elementary in its structure. In
the Brachyura the heart reaches its maximum development, oceurring in most erabs as
a short polveonal vessel placed in such a central position as to readily control hy its
rhythmic action the blood-supply of the body. In Macroura it is also a well-developed
sacenlar organ, from which the passage of the varions arteries can readily be traced. In
Sehizopods, though not so well developed, it still preserves its saccular character.  But in
Anaspides it is apparently redueed to a simple tube.  Only in the Stomatopoda, among
the higher Crustacea, is there any approach to such a primitive form.

Tt is premature, with the imperfect knowledge of this animal still at owr disposal and
our absolute ignorance of its development, to attempt to frame any genealogical scheme
showing its position among the Schizopoda, but from the points veferred to I think it
probable that the Anaspidee and the Euphausiidie were somewhat closely allied in their
origin,

#¢ Sars. Crustacds d’ean dounce. p. 53.

+ D, Mayer, ¢ Die Caprelliden des Golfes von Neapel,” p. 147, Taf. 9. figs. 2.3, and 4.

+ This statement must be accepted with the reservation duc to the faet that I eould not make out this feature
clearly, but it appeared to me as if the upper part of the pylaric portion of the stomach was enveloped in an easily
disintegrated tissuc of which I could not trace the close connection with the alimeutary canal which certainly

existed. Whether this tissuc represents an imperfectly developed pyleric ewcum, or an anterior process of the liver,
I have not succeeded in demonstrating. -
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In trying to arrive at some conclusions as to the length of time during which
Anaspides has been isolated, the following facts are of interest. I am indebted for this
information on the geology of the district to my friend and former pnpil, Mr. A. Mont
gomery, M.\, Government Geologist of Tasmania. The top of Mt. Wellington, as well
as the central plateau of Tasmania, consists of a mass of greenstone (diabase) of ahout
Permo-Carboniferous age. According to Mr. R. M. Johnston, the greenstone existed
prior to the deposition of the shell-beds and sandstones which flank its base, while Messrs.
Stephens and Montgomery consider it to be younger. Mur. Jolmston admits, however,
that there was a “mnewecr greenstone” eruption which broke through these marine
deposits, so that it is agreed that the Permo-Carboniferous beds were penetrated by
ereenstones subsequent to their formation, and it is probable that the eruption of these
oreenstones and the elevation of the marine beds were contemporaneous. The green-
stones break through and cover the Upper Coal-measures, which have heen referred to
the Mesozoic period on acconnt of the plant-fossils contained in them, though no strati-
araphical break has yet been discovered hetween them and the Permo-Carboniferous
marine beds at a horizon very little below them. If Mesozoic at all, they must probably
be referred to the heginning of that period, and the greenstone eruptions were probably
little later. They were certainly older than the oldest Tertiary beds, which may be
Focene. There are no Secondary marine beds, and the Tertiaries arve quite littoral, so it
appears certain that Tasmania has never been under water to any great extent since some
time in the Mesozoie, and possibly since the close of the Palwozoic period. It scems
probable that the basaltic eruption, of which the diabase greenstones are the remains,
took place early in the Mesozoic period, and that it was of immense extent, the whole of
the castern half of the island being covered with lavas. Sub-aerial crosion has since
carved ont these, leaving the central plateauw and the top of Ben Lomond as remains
of the great covering sheet, and exposing the dykes and Dosses through whicli the
molten matter was ejected, in the numerous small greenstone hills in the lower country.
Mt. Wellington was prohably one of the large centres of cruption, as a deep hore at the
Cascades near Hobart shows the greenstone to underlie the Permo-Carboniferous beds.
The fact that Tasmania has been dry land since Mesozoic times will probably not be
disputed by any one conversant with the geology of the country.

It seems to me probable that .luaspides has been isolated from some marine form
sinee a period shortly after the eruption of the greenstones referred to.  The ocenrrence
of freshwater Crustacea helonging to marine types may be variously aceounted for. Itis
always possible that the animals themselves or their eggs may have been carried by aquatie
birds; but I know of no recorded casc of such a mode of distribution, nor do I know of
any marine form which wouald survive in fresh water. I have often plunged various
littoral species belonging to different families (Palinuwrus, Atylus, Dexamine, Spheroma,
&c.) into fresh water and found that they died in a very short period of time, usually in
the course of a few minutes. Ou the other hand, the adaptability of various marine
Crustacea to a freshwater habitat by gradual stages is a well-ascertained fact. The
following examples are of interest. In New Zealand L orviginally described Zdolea lacus-
{ris from brackish water at the mouth of a lagoon which ecommunicates with the sea at
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spring tides or after heavy rains, and afterwards found the same species further np the
lagoon where the water was quite fresh. My co-worker and friend, Dr. Chilton, has since
found the species in a monntain stream in the same neighbourhood at an clevation of
1200 feet. It is clear that in this instance this Isopod has within very recent times
made its way up the stream, where it is now thoroughly established. The same
species has been taken in the Straits of Magellan, and all the other nunerous speeies of
the genus and family are marine with the exception of the Scandinavian Glyplonolus
enlomon.

Leander fluvialitis, Hymenosoma lacustris, and Calliopius flurialilis occur in New
Zealand streams and lakes, and, though not found in the sea, are not uncommon in tidal
waters.  Crangonyx compactus, Culliopius sublerraneus, and Gamimarus frayilis, found by
Dr. Chilton in the subterrancan waters of Canterbury, and Lherusa cerulea, found by
mysclf in @ stream in the Old Man Range in Otago at an eclevation of 3000 feet, ave
species belonging to marine genera, which have most probably migrated from the sca by
gradual stages. 1 have myself taken Coroplivm eveavalum, Allorclestes recens, and a
species of Schizopod which 1 identity as Hysidopsis incisa, Sars (originally deseribed
from a specimen obtained at the entrance of Port Phillip from a depth of 33 fathoms),
from the mouths of streams or lagoons where the water is frequently guite fresh.  These
are a few examples, taken from instances occurring in New Zealand, of a gradunal transi-
tion of marine into freshwater species, and of which similar examples could no doubt
be recorded from all other parts of the world.

In such a manner most probably the ancestral forms of Auaspides found their way
from the sea in Mesozoic times into the streams and lakes then occurring in Tasmania,
in which, to judge from its remarkable specialization, it has heen isolated for a great
period of time.  Its association with Phrcatoicus australis and Niphairgus ioilanus points
in the same direction. The former, as already stated, is an Isopod of a very old and
greatly generalized type. 1ts occurrcuce in two such isolated localities as Mt. Kosciusko
in New South Wales, a granitic mass of great antiquity, and Mt. Wellington in Tasmania,
and at a very considerable elevation in botl, would appear to show that it has survived
through long periods of time; coupled with which is the fact of the only allied species
being an eycless form from the nnderground waters of Canterbury in the South Island of
New Zcaland.

The very vegetation on the snmmit of Mt. Wellington suggests the antiquity of the
region. Surrounding the locality in which Anaspides was found grow numerous forms
of plant-life characteristic of the Antarctic Flora of Tasmania, the Australian Alps, and
New Zealand, such as Abrolawelle, Doualia, Carpha, Oreobolus, Uncinia, &ec., so that
could one shut onc’s eyes to the Australian clement which is so abundantly present, it
would not be diftienlt to imagine one’s self on a mountain in the sonth portion of New
Zealand or on one of the peaty swamps of Stewart Island.

These facts certainly give uo direct testimony to the age of Anruspides, but they arve
suggestive, and may enable ns, when its development has been worked out and its own
distribution and that of its associated forms are better known, to arrive at some more
definite conclusions on the subject.

SECOND SERIES.—ZOOLOGY, VOL. VI 10
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EXPLANATION OF THE PLATES.

Prare XXIV.

Figs. 1=-16. Anaspides tasmanie.

1. Body of animal, ¢. x
2. Dorsal view of eephalon : (¢) 1st anteunee; (b) 2nd antenne. x 20.
3. Basal portion of 1st antenna.  x 26.
4. Portion of the external flagellum of same, showing setwe and sensory hairs. X 56.
5. Basal portion of 2nd antenna. X 26.
6. Iirst maxilla. X 26.
7. Seccond maxilla. X 26.
8. Onec of the comb-like sete from the onter lobe of the second maxilla. X 36.
9. Under-lip. x 26.

10. Mandible, with palp. x 26.

11. Cutting-edge of same, showing the double row of teeth. x 84i.

12. Grinding tubercle of same.  x 84,

13. Leg of the 1st pair (maxilliped). x 13.

14. Seetion of basis of same. x 26.

15. Extremity of propodos, and dactylos of same, underside. x 56.

16. Leg of the 2nd pair. x 13.

Prame XXV.

Figs. 1-10. Anaspides tasmanice.

1. Leg of the 6th pair.  x 13.

2. Leg of the 7th pair, female. x 13.

3. Leg of the 8th pair, female : g.0.=tunbercle with genital opening. x 13.
4. Second pleopod, female. x 13.

5. First pleopod, male. x 13.

6. Endopodite of same. x 2.

Ga. Endopodite of same, seen from the inside, young male. x 56.
7. Second pair of pleopoda in male, without the exopodites. x 13.
8. Endopodite of 2nd pleopod in male. x 26.

8a. Extremity of same turned inward. x 20.

9. Telson and uropods from above. x 13.
10. Oral aperture seen from the nnderside. x 10.

i.a., 1st antennze; 0.a., 2ud antenne ; «./., under lip or metastoma ; man., mandibles ; mp., maxillipeds.

Prate XXVI.

Figs. 1-12. Anaspides tasmanie.—Anatomy.

1. Longitudinal (diagrammatic) section through the body of a female speeimen (the heart is
represented as too near the dorsal surface, the large dorsal museles not being shown) : o.a.,
mouth-orifiee ; in., intestine; £.Z., iver; n.c., nerve-cord ; c., heart ; ov., ovarics ; co., anterior
intestinal ceecum ; co.y, posterior intestinal cecum; a@n., anus,
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Fig. 2. Longitudinal section through portion of intestinc and anterior czecum.
3. Corresponding section through intestine and posterior ewccum.
4. Nerve-cord.
5. Testes and vasa defercntia.

v

~

. Outline representing longitudinal seetion of stomach: e., gullet ; in., intestine.
7. Club-shaped process in front of stomach.
8. Chitinous hairs from the lining of the stomach. Highly magnified.
9. Posterior extremity of a hepatic tube.  Highly magnified.
10. Section through base of first antenna showing the auditory cavity.
11. Anditory eapsules or setze.  Highly magnified.
12. Basal joints of inner flagethum of first antenne, showing the remarkable tactile hairs, &e.












